An in vitro system that recapitulates the development and differentiation of progenitors into mature neurons and glia in the central nervous system (CNS) would provide a powerful platform for neuroscientists to investigate axo-glial interactions, properties and differentiation of multipotent progenitors, and progression of oligodendroglial lineage cells at the cellular and molecular level. We describe here a CNS aggregate culture system from embryonic rat forebrains, which can be maintained in a serum-free medium up to 3-4 weeks and is used in our laboratory as a model to study neuron-glia interaction and CNS myelination. This video clip will demonstrate how to isolate and grow these CNS aggregate cultures from E16 rat brain. Furthermore, from the same brain dissection, highly enriched regular dissociated neuronal cultures can be readily obtained and used for various studies on CNS neurons or used for co-cultures with other cells.
• Coat previously PDL-coated coverslips with 300μl/well of the diluted Matrigel solution overnight in a 37°C incubator • Wash with warm PBS, then wash plate with warm sterile ddH2O and leave the plates in the incubator.
5. 3 days after aggregate formation, gently resuspend cells again and sieve the suspension through a 200μm mesh into a 50ml Falcon tube. Allow aggregates to settle to the bottom of the tube by gravity (~3-5min) 6. Carefully remove supernatant 7. Add medium, gently resuspend the aggregates and let them settle again. Repeat this procedure several times to remove dead cells, individual cells and debris. Use microscope to check whether the supernatant still contain non-aggregated cells and debris 8. Gently resuspend the aggregates in the same NBB27/DMEM medium ( Figure 1 ) and count aggregates 9. Adjust the density of aggregates to around 25-30 aggreggats/50ul 10. Transfer aliquots (500-1000μl) of the aggregate suspension to 2ml Eppendorf tubes for plating Note: Since aggregates tend to settle down to the bottom of tubes, it is crucial to make multiple tubes of the aggregate suspension for plating. Gently resuspend the aggregates often before seeding them onto coated coverslips or culture plates to ensure similar number of aggregates plated on each coverslip. 11. Take out the culture plate containing Matrigel-coated coverslips from incubator. Remove solution from each well, wash the coverslips with warm PBS and ddH2O, and then dry briefly. They are now ready for aggregate seeding 12. Invert a tube containing aggregate suspension to allow them to be distributed evenly before seeding. Load 50μl of aggregate suspension into the center of each coverslip, and gently put the plate back to incubator without any further disturbance to allow aggregates to attach evenly to the coverslip Note: The density of aggregates is crucial. If aggregates are seeded too close to each other or if the seeding density is high, they tend to merge together as they grow. 13. Add additional DMEM/NBB27medium (500 μl) to each well 4-6 h later or early the next morning 14. To maintain the aggregate culture, half change the medium every 3-4 days. When change medium, be careful not to disrupt the aggregates and this is done by gently adding medium along the side wall of the well. Note: Few hours after aggregates attached to the plate, neurite outgrowth from the aggregates can be observed. Axons grow rapidly in the first two weeks and form abundant connections between aggregates ( Figure 2 ). Glial progenitors migrate radially out of the aggregates and differentiate over time into astrocytes and mature oligodendrocytes. 
Discussion
Early studies reported formation of synapses and mature myelin in rotation-mediated free floating aggregate cultures 1 . The CNS aggregate culture system described here combines serum-free growth of multipotent progenitor cells in three dimensional aggregates with the convenience of traditional 2D cultures to facilitate analyses of cell development, migration and differentiation in vitro. The system can be modified and used for neural precursor cell research and for investigation into neuron-glia interactions. For example, genetically modified cells such as oligodendrocyte progenitors 2 may be added to the aggregate cultures. Effect of immune cells such as microglia and macrophages or various reagents on the development and differentiation of neurons and glia can be also studied. Reaggregates of purified retinal ganglion cells have recently been used to study CNS myelination in cocultures with oligodendrocytes in the absence of other cells 3 . In agreement with previous report 4 , Matrigel appears to be superior to PDL in that it promotes cell adhesion and accelerates neurite outgrowth and glia differentiation. Matrigel is therefore used as the substratum for cell aggregates in this protocol.
